handheld device using a mouthpiece and noseclips were applied to prevent leaks. The handheld indirect calorimetry device was placed inside a canopy with the exhaled gas from the handheld positioned directly over the inlet to the port delivering gases to the traditional device's mixing chamber. All expired gases were simultaneously collected into the traditional device via a canopy. During the measurement, VO 2 and RMR were continuously recorded to a personal computer. RESULTS: Mean oxygen consumption and RMR did not significantly differ between the two devices, with a mean difference of . 
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Introduction
Appropriate nutrition promotes weight management, effective healing, normal body function, and the prevention of chronic disease. The importance of appropriate nutrition becomes substantially greater with an acute illness or injury. Malnutrition in a clinical setting is associated with poor treatment outcomes and increased mortality. 4, 5 Using RMR as a measurement of energy expenditure allows dietetics professionals to prescribe an individual nutrition prescription for hospitalized patients. 5 Body composition, physical activity habits, race/ethnicity, and condition-related metabolic disturbances affect RMR
and cannot be factored in as a part of the predicted value. 6, 7, 8, 9 Health care professionals measure RMR via indirect calorimetry by either oxygen consumption (VO 2 ) or oxygen consumption and carbon dioxide production (VCO 2 ). 
Methods

Subjects
Free-living, healthy subjects 18 years old and older were recruited by posting an advertisement about this study throughout the University of Cincinnati Medical Center.
The University of Cincinnati Medical Center Institutional Review Board approved the study. Power calculations determined the number if subjects needed to determine a statistically significant difference between the RMR measurements of the two devices to be 25. More subjects were included due to a high level of interest during recruitment and non-invasive nature of the procedures. Prior to study initiation, the investigators trialed the simultaneous measurement procedure to assure proper function and comfort.
Before performing any of the study procedures, researchers obtained written informed consent from each subject. Fifty-two people volunteered to participate in the study.
Two subjects did not attend the study appointment and were dropped from the study.
Fifty subjects were tested simultaneously with both the DeltaTrac and MedGem indirect calorimeters. Demographic information including age, gender, and race/ethnicity was collected from each subject. Testing occurred during a single visit between 6:30am and 10:00am. Morning hours were selected to allow subjects greater ease for fasting. The subjects refrained from exercise for 24 hours prior to the testing and fasted for 12 hours prior to the testing. Exercising and consuming food and beverages prior to testing may falsely elevate the measurement.
Procedure Each subject's height and weight were measured using a stadiometer and beam balance scale (DetectoMedic, Brooklyn, New York). Prior to the testing, subjects reclined quietly in a chair for 5 to10 minutes, to stabilize their breathing and heart rate.
The MedGem was placed inside the canopy with the exhaled gas from the MedGem positioned directly over the inlet to the port delivering gases to the DeltaTrac's mixing chamber. All subjects breathed through the MedGem using a disposable, scuba-type mouthpiece and noseclips were applied to prevent leaks. In order for the subjects' arms to remain at their sides, the MedGem monitor was held in place with a clamp at the end of an extension rod. Previous work by Melanson, et al. demonstrated an increase in RMR of approximately 5% associated with subjects holding the MedGem in one hand. 15 All expired gases were simultaneously collected into the DeltaTrac monitor via a canopy. The measurement time was 10 minutes because the MedGem is designed to stop testing after a 10-minute period or when a steady state of breathing is achieved.
The subjects were instructed to remain relaxed and to breathe normally throughout the testing. During the measurement, VO 2 and RMR were continuously recorded to a personal computer. In order to gauge subject comfort, heart rate and oxygen saturation was continuously monitored via pulse oximetry.
MedGem
Prior to each test, the MedGem performs an automatic calibration (a 5-second time period during which the ultrasonic flow sensors are set) and eliminates the first two minutes of breathing prior to beginning a minute-to-minute measurement of RMR. At the conclusion of the test, the device displays the RMR and the oxygen consumption.
To download each subject's results from the Med Gem during this study, the MedGem was connected to the serial port of a laptop computer. During the test, a noseclip was 
DeltaTrac
Prior to each measurement the Deltatrac was calibrated for pressure against the local barometric pressure measured by a mercury barometer and the gas analyzers were calibrated against a known standard gas consisting of 96% oxygen and 4% carbon dioxide. The DeltaTrac collected expired gases in a canopy for 10 minutes, but used only the last 8 minutes in calculation. The device consists of a 4-L mixing chamber, a paramagnetic oxygen analyzer, infrared CO 2 analyzer, microprocessor, and CRT display. The expired gases travel from the canopy to the mixing chamber where the gases are measured. The gases are then diluted with room air by the flow generator making the total flow (Q) through the system is equal to the flow generator's output. V CO2 , V O2 , and RQ are then calculated using the following equations: 
Results
Fifty subjects, consisting of 12 men and 38 women, completed the study. Subject characteristics are shown in Table 1 , with data summarized for age, height, and weight. 
Discussion
The purpose of this study was to simultaneously compare the VO 2 and RMR measurements of the DeltaTrac indirect calorimeter with the MedGem. The MedGem is the first portable, inexpensive, handheld device designed to make such measurements.
No significant difference was found between devices. Our data suggests that the minutes of testing were completed. The remaining 30 subjects were tested with both devices for 10 full minutes. Third, the physical comfort of the subjects may also have limited the study. The use of a mouthpiece and noseclips may cause mild discomfort.
Throughout the testing procedures, the researchers encouraged the subjects to communicate any discomfort. Testing with a mouthpiece and noseclips has been shown to increase oxygen consumption by 7.9% when compared to testing with a ventilated canopy. 16 Lastly, this study only included healthy subjects. Persons with compromised health status may have a higher RMR and may not have the ability of maintain the 10-minute testing period needed for accurate measurement due to the use of the mouthpiece or noseclips.
Conclusion
These findings suggest that the MedGem provides an accurate and reliable measure of oxygen consumption and RMR measurements for spontaneously breathing subjects respiring room air. A statistically significant difference did not exist between the measurements from the two devices. 
